Europ&isches Patentamt 
European Patent Office 
Office europien des brevets 



liilliliiliiHil 

0 Publication number: 0291 111 B1 



© EUROPEAN PATENT SPECIFICATION 

@ Date of publication of patent specification: 18.03.92 0 Int. d.^: C01 B 3/36, F23D 14/22 
0 Application number: 88200830.3 
0 Date of filing: 27.04.88 



0 Process for partial oxidation of a hydrocarbon-containing gaseous fuel. 



OQ 



© 


Priority: 12.05.87 GB 8711156 


0 Proprietor: SHELL INTERNATIONALE RE- 


© 




SEARCH MAATSCHAPPIJ B.V. 


Date of publication of application: 


Carel van Bylandtlaan 30 




17.11.88 Bulletin 88/46 


NL-2596 HR Den Haag(NL) 


0 


Publication of the grant of the patent: 


0 Inventor: Martens, Franciscus Johanna Arnol- 




ia03.92 Bulletin 92/12 


dus 


0 




Badhuisweg 3 


Designated Contracting States: 


NL-1031 CM Anisterdam(NL) 




BE DE ES FR GB IT NL SE 




0 


References cited: 






EP-A- 0 098 043 






FR-A- 1 073 523 






GB-A- 2 151 348 






US-A- 3 729 285 






US-A- 4 525 175 





O Note: Within nine months from the publication of the mention of the grant of the European patent, any person 
f% may give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition 
I4J shall be filed in a written reasoned statement. It shall not be deemed to have t>een filed until the opposition fee 
has been paid (Art. 99(1) European patent convention). 



Rank Xerox (UK) Business Services 



EP0 291 111 B1 



Description 

The invention relates to a process for partial oxidation of a hydrocarbon-containing gaseous fuel using a 
multi-orifice burner. 

5 In particular, the invention relates to a process for partial oxidation of a hydrocarbon-containing gaseous 
fuel wherein an oxygen-containing gas and a hydrocarbon-containing gaseous fuel are supplied to a 
gasification zone through a multi-orifice burner comprising a concentric arrangement of 2 oxygen-passages 
or channels and 2 fuel passages or channels, and wherein autothermically a gaseous stream containing 
synthesis gas is produced under partial oxidation conditions. 
10 The oxygen-containing gas is usually air or pure oxygen or a mixture thereof. In order to control the 
temperature in the gasification zone a moderator gas can be supplied to said zone. 

More in particular, the invention relates to a process as described in the foregoing, wherein a gas such 
as natural gas, refinery gas, methane and the like is suitable as a fuel gas. 

In such processes it is necessary to ensure a good and rapid contacting or mixing of the fuel and the 
75 oxygen-containing gas in order to obtain an excellent gasification process. 

Further, in such process the lifetime of the equipment can be elongated by the reduction of the 
convective and radiative heat-flux via flame-lift without distorting the process performance. 

It is an object of the invention to provide a process for partial oxidation of a hydrocarbon-containing 
gaseous fuel wherein a rapid and intimate mixing of the reactants outside the concentric arrangement is 
20 obtained. It is another object of the invention to provide a process for partial oxidation of a hydrocarbon- 
containing gaseous fuel wherein the mixing energy of oxygen and fuel is provided by the high velocity fuel 
flow. 

It is another object of the invention to provide a process for partial oxidation of a hydrocarbon- 
containing gaseous fuel wherein pressure losses are minimized and wherein shorter reactor lengths are 

25 made possible, since the effective reactor residence time is maintained via the reduction of the effective 
burner velocity and the mixing distance downstream the burnerface. 

It is still another object of the invention to provide a process for partial oxidation of a hydrocarbon- 
containing gaseous fuel wherein highly exothermic reactions are prevented in the region where the relatively 
hot syngas from the reactor mixes with the reactants from the third concentric channel. 

30 The invention therefore provides a process for partial oxidation of a hydrocarbon-containing gaseous 
fuel comprising the steps of supplying an oxygen-containing gas and a hydrocarbon-containing gaseous 
fuel to a gasification zone through a multiorifice reactor-mix burner comprising a concentric arrangement of 
2 oxygen passages or channels and 2 fuel passages or channels, and producing auto-thermically a gaseous 
stream containing synthesis gas under partial oxidation conditions, and further comprising the steps of 

35 supplying oxygen-containing gas through the central channel of the concentric arrangement at a relatively 
low velocity of 5-45 m/s; supplying hydrocarbon-containing gaseous fuel through the first concentric channel 
encircling the central channel at a relatively high velocity of 50-150 m/s; supplying oxygen-containing gas 
through the second concentric channel encircling the first channel at a relatively low velocity of 5-45 m/s; 
and supplying hydrocarbon-containing gaseous fuel and/or a moderator for controlling the temperature in 

40 the gasification zone through the third concentric channel encircling the second channel at a relatively low 
velocity of 5-45 m/s. and wherein the respective velocities are measured at the outlet of the said respective 
concentric channels into the gasification zone. 

It can be remarked that EP-A-98043 discloses a premix burner to be used in coal gasification. This 
burner comprises four coaxial conduits. 

45 Further, US-A-4.525,175 discloses a burner for partial oxidation of slurries of solid fuel wherein the 
burner has a central conduit and three concentric annular passages. 

However, these citations do not disclose at all the specific process and process conditions for partial 
oxidation of a hydrocarbon-containing gaseous fuel. 

In advantageous embodiments of the invention 30 to 45 mass per cent of the oxygen-containing gas is 

50 supplied through the said central channel and 10 to 20 mass per cent of the fuel is supplied through the 
third concentric channel. 

The velocity measurement can be carried out in any way suitable for the purpose and will not be 
described in detail. 

In still another advantageous embodiment of the invention the oxygen-containing gas and/or the fuel 
55 contain steam or carbon dioxide as a moderator. In still another advantageous embodiment of the invention 
the gasification process is carried out at a pressure of 0.1-12 MPa. 

In still another advantageous embodiment of the invention the hydrocarbon containing fuel is a gas, for 
example methane, natural gas or refinery gas. 
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The fuel and the oxygen-containing gas are supplied to the gasification zone through a concentric 
arrangement of 2 oxygen passages and 2 fuel passages. A central channel for oxygen (advantageously 
mixed with a moderator) supply is surrounded by a first annular channel for fuel supply. The said first 
annular channel is surrounded by a second annular channel for oxygen (advantageously mixed with a 
5 moderator) supply and the said second channel is surrounded by a third annular channel for fuel and/or 
moderator supply. 

Multi-orifice burners comprising arrangements of annular concentric channels for supplying oxygen and 
fuel to gasification zones are known as such and the mechanical details thereof will not be described. 

According to the invention the oxygen and the fuel are supplied to the gasification zone through the 
10 respective channels at specific low velocities and specific mass distribution in order to obtain low pressure 
loss, rapid and intimate mixing of reactants. effective long reactor residence time and flame lift. 

The invention will now be described in more detail by reference to the following examples. 

Tests have been carried out under the following conditions: 

75 
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fuel Bcanple I Ibcarrple II 

mass flow (kg/s) 3.172 4.446 

density (kg/m>) 14.0 16.3 

ten{)erature (K) 673 672 
ccnpositicn vol.% 

00 7.374 0.336 

CO^ 15.57 3.798 

CH^ 68.57 84.05 

other hydztx»rix3ns 1.702 7.832 

6.474 3.286 

0.310 0.698 

oxidizer Exanple I Eicanple II 

nass flow Gs^en (kg/s) 2.703 4.954 

mass flanf steenn Ocg/s) 0.3808 0.2207 

density ikg/ta*) 25.7 34.2 

tenperature (K) 519 534 
ocnpositicn vd1.% 

H^O 20.03 7.334 

0.12 0.4633 

O2 79.85 92.203 

Production t 

GO + H2 (nma/day dry) 600. 10» 1275. 10» 

Geonetry at burner faoe ; Exanple I Exanple II 

dianeter central tube (nra) 55.28 64.00 

slot tadth first channel (ran) 13.88 11.50 

" * second " (ran) 12.03 13.72 

" * third " (ran) 6.34 7.14 
ndxixig distance downstream of 
bumerfaoe 

for macro mix of reactants (m) 0.150 0.11 
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e) Distribution of mass flow and velocity 
mass ratio (%) 

central channel (oxidizer) 40 40 

first channel (fuel) 80 80 

secooid ** (oxidizer) 60 60 

third " (fuel) 20 20 

Velocity at burner face 

oxidizer via central tube (m/s) 20 20 

fuel via first channel fm/s) 60 80 

oxiddLzer via second diannel (m/s) 20 20 

fuel via third channel (m/s) 20 20 

f) reactor 

pressure (MPa) 3.8 4,9 

teni)erature (K) 1675 1600 

g) Typical raw syngas ccatposition %vol dry 

00 40.4 35.6 

5.2 2.0 

H2 54.3 61.0 

CH^ 0.1 1.4 



Claims 

1. A process for partial oxidation of a hydrocarbon-containing gaseous fuel comprising the steps of 
supplying an oxygen-containing gas and a hydrocarbon-containing gaseous fuel to a gasification zone 
through a multi-orifice reactor-mix burner comprising a concentric arrangement of 2 oxygen passages 
or channels and 2 fuel passages or channels, and producing auto-thermically a gaseous stream 
containing synthesis gas under partial oxidation conditions, and further comprising the steps of 
supplying oxygen-containing gas through the central channel of the concentric arrangement at a 
relatively low velocity of 5-45 m/s; supplying hydrocarbon-containing gaseous fuel through the first 
concentric channel encircling the central channel at a relatively high velocity of 50-150 m/s; supplying 
oxygen-containing gas through the second concentric channel encircling the first channel at a relatively 
low velocity of 5-45 m/s; and supplying hydrocarbon-containing gaseous fuel and/or a moderator for 
controlling the temperature in the gasification zone through the third concentric channel encircling the 
second channel at a relatively low velocity of 5-45 m/s, and wherein the respective velocities are 
measured at the outlet of the said respective concentric channels into the gasification zone. 

2. The process as claimed in claim 1 characterized in that the oxygen-containing gas and/or the fuel is 
mixed with a moderator. 

3. The process as claimed in claim 1 characterized in that the moderator is steam or carbon dioxide. 

4. The process as claimed in any one of claims 1-3 characterized in that the process is carried out at a 
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pressure of 0.1-12 MPa. 

5. The process as claimed in any one of claims 1-4 characterized in that 30-45 mass per cent of the 
oxygen-containing gas is supplied through the said central channel. 

5 

6. The process as claimed in any one of claims 1-5 characterized in that 10-20 mass per cent of the fuel 
is supplied through the said third concentric channel. 

7. The process as claimed in any one of claims 1-6 characterized in that said hydrocarbon-containing fuel 
10 gas is natural gas or refinery gas. 

& The process as claimed in claim 7 characterized in that said fuel gas is methane. 

Revendicatlons 

75 

1. Precede d'oxydation parttelle d'un combustible gazeux contenant un hydrocarbure comprenant les 
Stapes de fourniture d'un gaz contenant de I'oxyg&ne et d'un combustible gazeux contenant un 
hydrocarbure h une zone de gaz^ification par Tinterm^diaire d'un brOleur de melange de r6acteur 
multi-orifices comprenant une disposition concentrique de deux passages ou canaux d'oxygene et deux 

20 passages ou canaux de combustible, et produisant de fagon autothermique un courant gazeux 
contenant un gaz de synth&se dans des conditions d'oxydation partielle, et comprenant en outre les 
etapes de fourniture d'un gaz contenant de Toxyg^ne par J'interm§diaire du canal central de la 
disposition concentrique h une vitesse relativement falble de 5-45 m/s; fourniture du combustible 
gazeux contenant un hydrocarbure k travers le premier canal concentrique encerclant ie canal central k 

25 une Vitesse relativement 4lev^e de 50-150 m/s; fourniture d'un gaz contenant de I'oxygene k travers le 
second canal concentrique encerclant le premier canal a une vitesse relativement faible de 5-45 m/s; et 
fourniture d'un combustible gazeux contenant un hydrocarbure et/ou un moderateur pour regler la 
temperature dans la zone de gaz^ification par I'intermddiaire du troisi&me canal concentrique encer- 
clant le second canal k une vitesse relativement faible de 5-45 m/s, et ou les vitesses respectives sont 

30 mesurSes k la sortie desdits canaux concentrlques respectifs la zone de gaz^iflcation. 

2. Proced^ selon la revendlcation 1 , caract^ris^ en ce qu'on melange le gaz contenant de I'oxyg&ne et/ou 
le combustible avec un moderateur. 

35 3. Precede selon la revendlcation 1 , caracterise en ce que le moderateur est la vapeur ou le dioxyde de 
carbone. 

4. Precede selon Tune quelconque des revendications 1-3, caracterise iorsque le procede est realise k 
une pression de 0,1-12 MPa. 

40 

5. Precede selon I'une quelconque des revendications 1-4, caracterise en ce qu'on fournit 30-45 pour cent 
massique du gaz contenant de I'oxyg&ne k travers ledit canal central. 

6. Precede selon I'une quelconque des revendications 1-5, caracterise lorsqu'on fournit 10-20 pour cent 
45 massique du combustible k travers ledit troisi&me canal concentrique. 

7. Precede selon Tune quelconque des revendications 1-6, caracterise iorsque ledit gaz combustible 
contenant un hydrocarbure est du gaz naturel ou du gaz de raffinerie. 

50 8. Precede selon la revendlcation 7, caracterise en ce que ledit gaz combustible est le methane. 

PatentansprUche 

1. Ein Verfahren zur Partlaloxidatlon eines Kohlenwasserstoff enthaltenden gasformigen Brennstoffes, 
55 umfassend die Schritte des Einspeisens eines sauerstoffhaltigen Gases und eines Kohlenwasserstof 
enthaltenden gasformigen Brennstoffes in eine Vergasungszone durch einen Reaktor-Misch-Brenner 
mit mehreren Offnungen. umfassend 2 Sauerstoffleitungen Oder -kanSle und 2 Brennstoffleltungen oder 
-kanMIe In konzentrischer Anordnung, und des Herstellens auf auto-thermische Weise unter Partialoxi- 
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dationsbedingungen eines gasfSrmigen Stroms, enthaltend Synthesegas. und ferner umfassend die 
Schritte des EInspeisens von sauerstoffhaltigem Gas durch den Zentralkanal der konzentrischen 
Anordnung mit einer relativ geringen Geschwindigkeit von 5-45 nr)/s; des Einspelsens von Kohlenwas- 
serstoff enthaltendem gasformigem Brennstoff durch den ersten konzentrischen Kanal. der den Zentral- 

5 kanal umschlie0t, mit einer relativ hohen Geschwindigkeit von 50 bis 150 nri/s; des Einspeisens von 

sauerstoffhaltigem Gas durch den zweiten konzentrischen Kanal, der den ersten Kanal umschliefit mit 
einer relativ geringen Geschwindigkeit von 5 bis 45 m/s; und des Einspeisens von Kohlenwasserstoff 
enthaltendem gasformigem Brennstoff und/oder eines Moderators zum Kontrollieren der Temperatur in 
der Vergasungszone durch den dritten konzentrischen Kanal, der den zweiten Kanal umgibt, mit einer 

10 relativ geringen Geschwindigkeit von 5 -45 m/s. wobei die entsprechenden Geschwindigkeiten am 
Ausla/3 der genannten entsprechenden konzentrischen Kanale in die Vergasungszone gemessen 
werden. 

Z Das Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB das sauerstoffhaltige Gas und/oder der 
IS Brennstoff mit einem Moderator gemischt werden. 

a Das Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB der Moderator Wasserdampf Oder 
Kohlendioxid ist. 

20 4. Das Verfahren nach einem der vorstehenden AnsprOche 1 bis 3, dadurch gekennzeichnet, daB das 
Verfahren bei einem Druck von 0,1 bis 12 MPa durchgefuhrt wird. 

5. Das Verfahren nach einem der /VnsprOche 1 bis 4, dadurch gekennzeichnet. daB 30 bis 45 % der 
Gewichtsmenge des sauerstoffhaltigen Gases durch den genannten zentralen Kanal zugespeist werden. 

a Das Verfahren nach einem der AnsprOche 1 bis 5. dadurch gekennzeichnet .daB 10 bis 20% der 
Gewichtsmenge des Brennstoffes durch den genannten dritten konzentrischen Kanal zugespeist wer- 
den. 

30 7. Das Verfahren nach einem der /^spruche 1 bis 6 , dadurch gekennzeichnet. daB das genannte 
Kohlenwasserstoff enthaltende Brennstoffgas Erdgas Oder Raffinerie-Gas ist 

& Das Verfahren nach Anspruch 7. dadurch gekennzeichnet, daB das genannte Brennstoffgas Methan ist. 
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